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(54) EXPOSURE CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To conduct exposure 
control by which a proper value is obtained without being 
affected by an object position and a luminous distribution 
through the detection of an exposure condition to 
maximize an information amount of image data in the 
automatic exposure controller for a digital still camera. 
SOLUTION: An optical lens 1 is used to focus an object, 
a luminous quantity is adjusted by an aperture 2, a light 
image formed on a CCD 3 is converted into an electric 
signal, an A/D converter 4 converts the signal into digital 
image data, and a matrix circuit 5 applies color 
interpolation processing to the digital image data. A 
luminance detection counter 6 discriminates each 
luminance of all pixels configuring an image as to 
whether or not it is between a preset upper limit and a preset lower limit, counts number of 
pixels satisfying the condition above in the entire image. The exposure controller controls the 
exposure by detecting an exposure condition to maximize the count of the counter. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is related to an exposure control device and automatic-exposure- 
control equipment [ in / a digital still video camera, a digital camcorder, etc. / in a detail / more ]. 
[0002] 

[Description of the Prior Art] There are methods, such as an average photometry, a central important 
photometry, a spot photometry, and a multi -pattern photometry, among the exposure decision methods 
in conventional automatic-exposure-control equipment. An average type of optical measurement makes 
correct exposure the exposure conditions from which the light exposure from which the average of the 
luminance signal of the whole image turns into a value of the convention defined beforehand is 
obtained. In case a central important photometry acquires the average of the luminance signal of an 
image in an average type of optical measurement, it is a method which carries out the weight price to the 
field near the center of an image. A photography person chooses the very narrow field of an image, and 
a spot type of optical measurement makes correct exposure exposure from which the light exposure 
from which the average of the luminance signal of the field turns into a regular value is obtained. A 
multi-pattern type of optical measurement divides a screen into two or more fields, performs the pattern 
recognition by the microcomputer, expects the field thought most as important, and makes correct 
exposure the exposure conditions from which the average of the luminance signal of the field turns into 
a regular value. 
[0003] 

[Problem(s) to be Solved by the Invention] The field expected that a photographic subject occupies each 
of averages, central importance, and spot types of optical measurement out of an image among the 
exposure decision methods in conventional automatic-exposure-control equipment is appointed, and 
exposure is controlled so that the average of the luminance signal of the field turns into a regular value. 
Therefore, the brightness of a photographic subject will be controlled by the regular value irrespective of 
the brightness of a photographic subject always. For this reason, in case default value is raised in case a 
bright photographic subject is photoed, even when there is no scene photoed even if in special situations, 
such as a backlight, and a conversely dark photographic subject is photoed, there is a problem that a 
photography person needs to perform intentionally amendment which lowers default value. 
[0004] Moreover, although the multi-pattern photometry assigned the luminance distribution of the 
image photoed to the typical photography conditions acquired experientially by pattern recognition 
processing of a microcomputer to the above-mentioned problem and has achieved automation of 
amendment of default value Since photography conditions and the number of combination of luminance 
distribution become huge, while computation takes long duration, it has the problem from which the 
sample selection and distinction algorithm construction for setting up the criteria of pattern recognition 
become very difficult. 

[0005] Moreover, in digital image data, although it becomes sensitive to change of a field angle too 
much, and a field angle is hardly changing when the contrast of a photographic subject is large when the 
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strength of the light is measured by starting the part in a screen simply, it has the problem which an 
exposure control result changes completely. 

[0006] This invention was made in view of the actual condition like ****, and is set to the automatic- 
exposure-control equipment of a digital still video camera. By detecting the exposure conditions from 
which the amount of information which image data has serves as max the time of performing exposure 
control from which a proper value is acquired, without being influenced by a photographic subject 
location and luminance distribution, and detecting the amount of image information further the 
location in a screen — receiving - every pixel - the weight of many gradation ~ by establishing a means 
to perform the price The abrupt change to the field angle of exposure control is controlled, and it aims at 
performing exposure control accommodative to the location of a screen. 
[0007] 

[Means for Solving the Problem] In the automatic-exposure-control equipment of the digital still video 
camera with which invention of claim 1 uses CCD as an image sensor A detection means to detect the 
pixel which fulfills optical predetermined property conditions to all the pixels that constitute a screen, 
counting which carries out counting of the pixel detected with said detection means - a means ~ having 
- said counting — the pixel which a means outputs - it is the exposure control unit characterized by 
detecting exposure conditions from which counting becomes max, and performing exposure control 
based on these exposure conditions. 

[0008] Invention of claim 2 is an exposure control unit characterized by said optical predetermined 
property conditions being the values between the upper limits and lower limits to which the brightness 
value was set beforehand in automatic-exposure-control equipment according to claim 1. 
[0009] Invention of claim 3 is an exposure control unit characterized by said optical predetermined 
property conditions being the values between the upper limits and lower limits to which the 
chrominance signals R and G which changed the color component of each pixel, and B value were set 
beforehand in automatic-exposure-control equipment according to claim 1. 

[0010] Invention of claim 4 is an exposure control unit characterized by performing exposure control 
based on the exposure conditions on which an image is most brightly recorded among said detected 
exposure conditions in claim 1 thru/or automatic-exposure-control equipment given in any 1 of 3. 
[001 1] In the automatic-exposure-control equipment of the digital still video camera with which 
invention of claim 5 uses CCD as an image sensor A detection means to detect the pixel which fulfills 
optical predetermined property conditions to all the pixels that constitute a screen, the pixel detected 
with said detection means -- the location on a screen ~ following ~ a load ~ counting - a means process 
-- having - said load — counting — the pixel which a means process outputs - it is the exposure control 
unit characterized by to detect exposure conditions from which counting becomes max, and to perform 
exposure control based on these exposure conditions. 

[0012] invention of claim 6 - automatic-exposure-control equipment according to claim 5 - setting ~ 
said load » counting ~ the gray level memorized to each pixel which constitutes a front screen by the 
image memory which can record the gray level of many gradation in case a means to process carries out 
counting of the pixel » following -- weight ~ it is the exposure control unit characterized by being a 
means to perform the price. 

[0013] invention of claim 7 « automatic-exposure-control equipment according to claim 6 -- setting -- 
said gray level - following ~ weight - a means to perform the price is an exposure control unit 
characterized by being a means to change the gray level of said image memory into the load ratio 
between 0 and 1, and to integrate the value of the load ratio to each pixel to a full screen. 
[0014] 

[Embodiment of the Invention] The outline of the first operation gestalt of the automatic-exposure- 
control equipment by this invention is explained. In the automatic-exposure-control equipment of the 
digital still video camera with which CCD is used for the automatic-exposure-control equipment of this 
operation gestalt as an image sensor It judges whether it is a value between the upper limits and lower 
limits to which the brightness value was beforehand set to all the pixels that constitute a screen. It has 
the counter which counts the number of the pixel which is a value between said upper limits and lower 
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limits in a full screen. It is characterized by detecting exposure conditions from which the counted value 
which this counter outputs becomes max, and performing exposure control. When the maximum of the 
counted value to said exposure conditions is detected under two or more exposure conditions, it is the 
exposure control unit characterized by adopting the exposure conditions on which an image is recorded 
most brightly. 

[0015] The automatic-exposure-control equipment of the first operation gestalt of this invention is 
explained to a detail using a drawing. Drawjng__l_ is a block diagram for explaining an example of the 
automatic-exposure-control equipment of the first operation gestalt, and among drawing, one is an 
optical lens and is used for the focus of a photographic subject image. 2 is a diaphragm and performs 
quantity of light adjustment of an optical path with the throttling control value set up from the exterior. 3 
is CCD of an image sensor and carries out the conversion output of the light which carried out image 
formation on the 3rd page of CCD at an electrical signal. Moreover, CCD3 is adjusting the amount of 
charges for accumulating the quantity of light according to the shutter control value set up from the 
exterior, and performs quantity of light adjustment of a picture signal. 4 is an A/D converter and changes 
an analog picture signal into digital image data. 5 is a matrix circuit, performs color interpolation 
processing to a digital picture signal, and outputs the color data R and G, B value, and a brightness data 
Y value. 6 is a brightness detection counter. 

[0016] According to brightness upper-limit Y_hi set up from the exterior, and brightness lower limit 
Y_lo, the following conditional-expression Y_lo<Y<Y_hi detects the pixel filled, and the brightness 
detection counter 6 counts the number about one screen, and outputs a result as Y counted value. Under 
the present circumstances, S/N of CCD3 sets up the value of the minimum of brightness, and an upper 
limit which shows a good value, and YJo and Y_hi set up beforehand the value which only the pixel 
which has produced neither black crushing nor a white jump counts. 7 is an exposure control circuit and 
performs exposure system controls, such as throttling control and shutter control. The throttling control 
in the exposure control circuit 7 depends shutter control on the shutter control value over CCD3 with the 
throttling control value over diaphragm 2. 

[0017] Next, the detail of the processing in the exposure control circuit 7 is explained, before the 
exposure control circuit 7 determines final exposure conditions ~ exposure ~ to all controllable 
exposure conditions, a diaphragm and shutter control are performed and the counted value for every 
exposure conditions is recorded. Drawing 2 is the example over the exposure conditions of the counted 
value recorded in the exposure control circuit 7 which shows change, an axis of abscissa shows exposure 
conditions and an axis of ordinate shows the counted value to each exposure conditions. The exposure 
control circuit 7 detects exposure conditions in case the greatest value is shown among counted value, 
and outputs a diaphragm value and a shutter value as a final exposure control value used for image 
recording. That is, in the example of draw in g 2 , the exposure conditions of a are detected as proper 
exposure. 

[0018] Moreover, when two or more detection of the exposure conditions which show the maximum of 
counted value in the exposure control circuit 7 is carried out, the exposure conditions whose light 
exposure increases most among the condition are detected as correct exposure. Although drawing 3 
shows an example when two or more exposure conditions which show the maximum of counted value 
are acquired, in such a case, it detects the exposure conditions of b as proper exposure. 
[0019] The outline of the second operation gestalt of the automatic-exposure-control equipment by this 
invention is explained. In the automatic-exposure-control equipment of the digital still video camera 
with which CCD is used for the automatic-exposure-control equipment of this operation gestalt as an 
image sensor To all the pixels that constitute a screen, change the color component of each pixel into 
chrominance signals R and G and B value, and each of R, G, and B value is received. It judges whether 
it is a value between the upper limits and lower limits which were set up beforehand. It has the counter 
which counts the number of the pixel which is a value between said upper limits and lower limits in a 
full screen. It is characterized by detecting the exposure conditions which this counter outputs and from 
which the maximum of the counted value of R, G, and B for one screen is obtained, and performing 
exposure control. When two or more detection of the exposure conditions from which the maximum of 
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the count of R and G to said exposure conditions, and B value is obtained is carried out, it is automatic- 
expbsure-control equipment characterized by adopting the exposure conditions on which an image is 
recorded most brightly. 

[0020] The automatic-exposure-control equipment of the second operation gestalt of this invention is 
explained to a detail using a drawing. Drawing 4 is the block diagram showing an example of the 
automatic-exposure-control equipment of the second operation gestalt, and is the same as that of what 
described the configuration of the first operation gestalt shown in drawing 1 about actuation of each part 
of 1-5 among drawing. In drawing 4 R> 4, 1 1 is a color detection counter. This color detection counter 
1 1 Color upper-limit C_hi set up from the exterior and color lower limit C Jo are followed. The 
following conditional-expression C_lo<R<C_hi detects the pixel filled. Count the number about one 
screen and a result is outputted as R counted value. Moreover, to G and B value, 

C_lo<G<C_hiC_lo<B<C_hi counts the number of the pixels filled about one screen, and outputs a result 
as G counted value and B counted value similarly, respectively. 

[0021] Although the exposure control circuit 12 is the same as the case of drawin g 1 about actuation of 
throttling control, shutter control, etc., it performs correct exposure detection in this operation gestalt 
based on the following actuation, before the exposure control circuit 12 determines final exposure 
conditions ~ exposure ~ to all controllable exposure conditions, a diaphragm and shutter control are 
performed and R for every exposure conditions, G, and B counted value are recorded. Drawing 5 is 
drawing showing the change to the exposure conditions of R and G which are recorded in the exposure 
control circuit 12, and B counted value, and the exposure control circuit 12 detects exposure conditions 
in case the greatest value is shown among R, G, and B counted value, and outputs a diaphragm value 
and a shutter value as a final exposure control value used for image recording. That is, in the example of 
dra wing 5 , G counted value serves as max and detects the exposure conditions of c as proper exposure. 
[0022] Moreover, in the exposure control circuit 12, when two or more detection of the exposure 
conditions which show the maximum of R, G, and B counted value is carried out, the exposure 
conditions whose light exposure increases most among the condition are detected as correct exposure. 
Although drawi n g 6 shows an example when two or more exposure conditions which show the 
maximum of counted value are acquired, in such a case, it detects the exposure conditions of d as correct 
exposure. 

[0023] In the second operation gestalt, it sets to the automatic-exposure-control equipment of a digital 
still video camera for a start [ above-mentioned ]. By detecting the exposure conditions from which the 
amount of information which image data has serves as max The exposure control unit which performs 
exposure control from which the number of pixels from which good S/N is obtained serves as max is 
offered based on the brightness information of each pixel of a screen etc. for the purpose of performing 
exposure control from which a proper value is acquired, without being influenced by a photographic 
subject location and luminance distribution. 

[0024] Although it aimed at making the amount of information of the whole screen into max with the 
second operation gestalt for a start, and it will become sensitive to change of a field angle too much and 
a field angle will hardly change if some screens are cut down simply and counting is performed when 
application of the exposure control unit which makes max a part of amount of information in a screen is 
considered, the problem of an exposure control result changing completely is jproduced. 
[0025] then, the time of being for realizing application of performing exposure control accommodative 
to the location of a screen with the third operation gestalt of this invention, and detecting the amount of 
image information - the location in a screen » receiving — every pixel ~ the weight of many gradation - 
- by establishing a means perform the price shows the exposure control unit aiming at controlling the 
abrupt change to the field angle of exposure control. 

[0026] The outline of the third operation gestalt of the automatic-exposure-control equipment by this 
invention is explained, a ****** [ that the automatic-exposure-control equipment of this operation 
gestalt is contained in the range used as a value with brightness data good / S/N / to all the pixels of an 
image ] — a pixel — it considers as the criteria of counting and is related with the automatic-exposure- 
control equipment which performs exposure control to which the number of pixels which fulfills 
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conditions serves as max. 

[0027] It judges whether the exposure control unit of this operation gestalt fulfills predetermined 
conditions to all the pixels that constitute a screen. In the automatic-exposure-control equipment of the 
digital still video camera using CCD as an image sensor with which the number which is the pixel with 
which the above-mentioned conditions are filled in a full screen detects the exposure conditions which 
become max, and performs exposure control the load which followed the location on a screen when 
detecting the number of a pixel which fulfills the above-mentioned criteria — counting, in order to have a 
means to process and to set up the load ratio to the location on a screen It has the image memory for load 
parameters which can record the gray level of many gradation per each pixel. Have a means to perform 
the price, and in case counting of the pixel which fulfills criteria is carried out, the gray level of the 
image memory for load parameters is changed into the load ratio between 0 and 1. the gray level 
memorized by the image memory for load parameters — following — a pixel ~ counting ~ weight ~ the 
result of having integrated the value of the load ratio to each pixel to the full screen » counting » it is 
automatic-exposure-control equipment equipped with a means to output as a result. 
[0028] The automatic-exposure-control equipment of the third operation gestalt of this invention is 
explained to a detail using a drawing. Drawing 7 is a block diagram for explaining an example of the 
automatic-exposure-control equipment of the third operation gestalt, and is the same as that of what 
described the configuration of the first operation gestalt shown in drawing 1 about actuation of each part 
of 1-5 among drawing. 21 is a brightness detection judging circuit (brightness judging circuit). 
According to brightness upper-limit Y_hi set up from the exterior, and brightness lower limit Y_lo, the 
following conditional-expression Y_lo<Y<Y_hi judges whether it is filled or not, and the brightness 
judging circuit 21 outputs the judgment signal which shows 1, when a judgment result is a false and 0 
and a judgment result are truth. Here, S/N of CCD sets up the value of the minimum of brightness, and 
an upper limit which shows a good value, and Y_lo and Y_hi set up beforehand the value with which 
only the pixel which has produced neither black crushing nor a white jump is judged to be truth. 
[0029] 22 is the image memory for load parameters. The size of the image memory 22 for load 
parameters uses CCD for an image pick-up, a horizontal, and a perpendicular direction as the memory 
which can record the shade image of many gradation which has the equivalent number of pixels. With 
this operation gestalt, the memory which can record 256 gradation by 8 bits of each pixel shall be used. 
The example of the shade image recorded on the image memory 22 for load parameters at dra wing 8 is 
shown. Drawing 8 (A) shows the gray level to a horizontal pixel location, and drawing 8 R> 8 (B) shows 
the gray level to a vertical pixel location. The value of 0 (black)-255 (white) is recorded on the image 
memory 22 for load parameters. In the example shown by drawing 8 , the set point of a core of the 
circumference of 255 and an image is large as the core of an image is set to 0 and approaches in the 
center of an image. 

[0030] 23 is a load arithmetic circuit. The load arithmetic circuit 23 inputs the judgment signal of the 
output of the brightness judging circuit 21 while reading the gray level of the pixel which hits the same 
coordinate as 1 pixel on the image pick-up image which is performing the current condition judging 
from the image memory 22 for load parameters. In the load arithmetic circuit 23, transform processing 
of the gray level read from the image memory 22 for load parameters is carried out to the load ratio 
between 0 and 1 proportional to the gray level. In drawing 9 , an axis of abscissa shows a gray level and 
an axis of ordinate shows a load ratio. That is, with this operation gestalt, when a gray level is white in 
255, a load ratio becomes 1 and max. Since a load ratio is large and a load ratio becomes small on the 
outskirts to the center of an image, when the surrounding quantity of light of an image falls off with a 
lens property etc., in case the example of the image recorded on the image memory 22 for load 
parameters of drawing__8 R> 8 performs exposure control which thought only the image center section as 
important, it serves as an effective setup. From the load arithmetic circuit 23, when a judgment signal 
value is 0, 0 is outputted as enumerated data, and when a judgment signal value is 1, the value of a load 
ratio is outputted as enumerated data. 

[003 1] 24 is a counting circuit, integrates each outputted enumerated data to all the pixels that constitute 
a screen, and outputs an addition result as load enumerated data. 25 is an exposure control circuit and 
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performs exposure system controls, such as throttling control and shutter control. The throttling control 
in an exposure control circuit depends shutter control on the shutter control value over CCD3 with the 
throttling control value over diaphragm 2. 

[0032] Below, detail of the processing in the exposure control circuit 25 is given, before the exposure 
control circuit 25 determines final exposure conditions exposure ~ to all controllable exposure 
conditions, a diaphragm and shutter control are performed and the load enumerated data for every 
exposure conditions are recorded. Drawng.10 is an example over the exposure conditions of the load 
enumerated data recorded in the exposure control circuit 25 which shows change. The axis of abscissa in 
drawin g 10 shows exposure conditions, and an axis of ordinate shows the load enumerated data over 
each exposure conditions. The exposure control circuit 25 detects exposure conditions in case the 
greatest value is shown among load enumerated data, and outputs a diaphragm value and a shutter value 
as a final exposure control value used for image recording. That is, in the example of drawing 10 , the 
exposure conditions of e are detected as proper exposure. 
[0033] 

[Effect of the Invention] In the automatic-exposure-control equipment of the digital still video camera 
with which invention of claim 1 uses CCD as an image sensor A detection means to detect the pixel 
which fulfills optical predetermined property conditions to all the pixels that constitute a screen, 
counting which carries out counting of the pixel detected with said detection means — a means — having 
— said counting ~ the pixel which a means outputs, since exposure conditions from which counting 
becomes max are detected and it was made to perform exposure control based on these exposure 
conditions It becomes possible to carry out exposure control to stability, without performing tuning 
according to property change of systems including inputs, such as CCD and an optical property, since it 
is not necessary to set the default value of light exposure to exposure control. 
[0034] Invention of claim 2 is not based on the luminance distribution of a photographic subject, but 
since it was made said optical predetermined property conditions be the values between the upper limits 
and the lower limits to which the brightness value was set beforehand, since it performs exposure 
control from which the number of pixels which S/N of the luminance signal of an image can record good 
serves as max, in invention of claim 1 , the exposure control of it from which the maximum brightness 
amount of information is acquired as the whole image is attained. 

[0035] Invention of claim 3 is set to invention of claim 1. Said optical predetermined property 
conditions Since it was made to be a value between the chrominance signals R and G which changed the 
color component of each pixel, the upper limit to which B value was set beforehand, and a lower limit It 
is not based on color distribution of a photographic subject, but since exposure control to which the 
number of pixels which S/N of the chrominance signal of an image can record good serves as max is 
performed, the exposure control from which the maximum color amount of information is acquired as 
the whole image is attained. 

[0036] Since invention of claim 4 was made to perform exposure control based on the exposure 
conditions on which an image is most brightly recorded among said detected exposure conditions in 
claim 1 thru/or invention of any one of 3 A photographic subject For example, when luminance 
distribution and color distribution are flat, in order to detect the exposure conditions on which the 
brightest image is recorded among the exposure conditions from which the number of pixels with 
respectively good S/N of a luminance signal and a chrominance signal is obtained, The exposure control 
from which the number of bits of the greatest digital data is obtained is attained to the brightness of a 
photographic subject, and a color, respectively. 

[0037] In the automatic-exposure-control equipment of the digital still video camera with which 
invention of claim 5 uses CCD as an image sensor A detection means to detect the pixel which fulfills 
optical predetermined property conditions to all the pixels that constitute a screen, It has a means to 
process, the pixel detected with said detection means the location on a screen -- following a load — 
counting - said load - counting » the pixel which a means to process outputs, since exposure 
conditions from which counting becomes max are detected and it was made to perform exposure control 
based on these exposure conditions for example, in case exposure control to which the number of pixels 
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which does not depend on the luminance distribution of a photographic subject, but S/N of the 
luminance signal of an image can record good serves as max is performed the exposure control from 
which the maximum brightness amount of information is acquired as the whole image -- in addition, the 
location of an image — receiving — the weight of exposure control ~ the price becomes possible and the 
automatic exposure control used as max of the amount of image information to the location to which 
importance is attached on a screen becomes possible. 

[0038] invention of claim 6 -- invention of claim 5 -- setting — said load — counting -- a means to 
process the gray level memorized to each pixel which constitutes a front screen by the image memory 
which can record the gray level of many gradation in case counting of the pixel is carried out — 
following weight, since it was made to be a means to perform the price the location of an image -- 
receiving ~ the weight of exposure control ~ the problem of an exposure control result changing 
completely to a slight field angle change also to the photographic subject of high contrast is mitigated by 
using the shade image recording memory of many gradation for a setup for performing the price. 
[0039] invention of claim 7 ~ invention of claim 6 - setting ~ said gray level ~ following — weight — a 
means to perform the price Since it was made to be a means to change the gray level of said image 
memory into the load ratio between 0 and 1, and to integrate the value of the load ratio to each pixel to a 
full screen weight - the weight according to the location on a screen by preparing the circuit of a simple 
configuration of changing the pixel value of a shade image into the multiplier between 0 and 1 for extent 
of the price « a pixel -- counting it becomes possible for you to make it reflected to processing. 

[Translation done.] 
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zi-iitTXAtyn&m&mwmWiiz&^x. mm 
m&timmiztt ix¥JrfecDft>m&mffitz tm 

k**u mmmtmmz'iromvtiiji-t&mm 

izm^mmwzfioztzmkt&nmwiik 30 
a. 

[ft 6 1 m-m 5 izimcr>mmwm$imz}5 
a. 

B&> * 'J Ott$tt£r 0 *» A> 1 <0lBOimaiWteSaft L 40 
[000 1] 
[0002] 

immm ^mmmmmmmmzmmm 
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v/h-a-? vaBt^if 1. . vmffomt* 
+ii>n?t>i. *&n&.Mmi. ¥*wfie**fc*j^ 

itiZffim&b-f&hcDX'bz. ^M-wymet&t 

te.fci^fBWfcff-a-C. i^kifiHSixaiSisS*- 
^SU *^$0$j£^0¥%ffi#^0ffik&£ 
Hffi^SrifjEsltlik'ri. tcoX'hl . 
[0003] 

[«"fl*»llfi*UJ:ai:f &IMI3 ^Wgij^ffi^lSPg 

mftzmmmizii, mimz±if, m^^m 

[0004] v;H-A^yaS3t[i s _tfe«SK 
[ 0 0 0 5 ] X. y^^/Hf*7 , -^k:*JV^s Bffil*! 

co-^i^mzmmixmmn^tzi^. mn^ 

H^k'Bfta«LTO&^::ift;b£1\ Hffi 
[0006] ±jc<or k * sat fc«*-r*s 

m u Bffl<offiscc« UTitffiiwiif * auewtif d i k 

[0007] 
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D £Jg{ft$?- k Ltfflv^fy^Wf«^7 

mmmti/msmtts^x . Bffl^^-ri)^M^t 
m®. i t u mmm®<r>$ij)t * wast****: 
[0008] ss*JB2«aHH«. hm i tiasaitt 

SaifflllBSiBctJVvC. Memsw^^ttii. 
t#>m%z tvtzimm t Tmmmmxh 

[ooo9] msm 3 <&mt. i s» 

m<n&fS.tt*$mit:&m^R. g, B«#*4>*»tft 

[00 1011M4WR aM8Hl7S3tf>vvf 
MESStfi&frW 5 *> . -j fc £> a J6 < Vft#££3 iih 

[0 0 1 1] IB3cJB5*)$&>9Hi, CCD&aWBfrffcL 

Tfflv > h Tisfjuz j->uh'r**r* ? cos mm&fflfflm 
strive mmtiffifrh£W*£ttixjsi%&m 

tfJU SB8a^fc»^#liasSM*tT'3i!:S: ! l«Sk 

-rsBajpjaint-c**. 

[oo 1 2] s9*jg6««wBtt. mxmsiztmnm 
aajiMaBiatev^s idEJnainwras-ff 3#a 

[0013] 1**31 7 tftfHJHi. I**JI6 ClftfcOift 

-3 ^aii . mmm* * u ^js^ffis- o i 

Bffitfcf LTig3rt &#aT'fc 4 £ t 4 Bffi 

[00 14] 

usttm&nt* ccD*Mi&m=?kLxm^&Ti??>i> 
x^ivyzTXtityn&mfc&ym&mzsi^x. mm 
mfcth-mmztt Lxmtmtfhbfr vtise&six 
tz±mmt rmm^comx-h & awsavfrwe u £B 
m$xmE±mm t T®m?m<rm.xh & mmommz 



3) 1WHPF1 1-284 9 04 

4 

hmcom;mtfmt<vmft&ftcDTX'tfiftztifzmz 

[0015] *»!^Sh-<^ISfiJKIS«oe»Kaj«tt®l 

OCCDXfo*). CCD3fflJ:tclS»Lfc3eSr«»fl^- 
4fc. ccD3«*SJ:'3K5&&*i*. 

*£nat hztx\ m&fewtftikm&iifo . a \± 

20 R, G. Bffl. tJirmKr-^YfiESaj^-t*. 6{i 
[0016]ffl«^ai^^y^6(i. flS&J: Dift563*i 

s«iijg±isfflY_h i , feiwwrnwiY.i ofcLfc 

Y_l o<Y<Y_h i 

tf3tf. Y.lofcilfY.hili CCD3C0S/N*ia 

*6*>tfe»5&f-4. TttRffifflfniFB-C**). ROM 
«f. ^y^-W»5r4f<Oj|ifJ^f-A*!l|liifTd. S 

$ijfflnat j; o . is* -/ ^-mw±. c c d 3 t^tr h ~> 

[0017] at. m$i%m\Bimiz&ifz,mmcovtm 
iz^xwmth. m\mmm^i\t. mmtKH&k 

40 km*7yhmztiM-t&.M2iz, m&mwm$7tz 
tSt4*<>yMS*t. «aiafflili]lft7tt. 

[00 18] 4fc % Eai$'J»lHlK7tjDV^^ T >>'hil 
50 ^frO-3*>t>-5ttH3tS^< : 5:-Sm^fr2raiEII 
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[0019] *%wizx s iissai$ij©gawm- <on 

Wi. CCD LTmmnSffrA+IUV 

*£H*fcttLT, #W**>fS«a«:fefi*R. G, B 
«c*»U R. G. Bfll«o#*fcttl/Cs 

1 1 < Bft:«m3ft*ltai&ft & i b 

[0020] ^mcom-commmcommmmm 
<9iitMi<o«j£ tov vca^ *> <v t mnx-fo a . 0 

1 114. jWUJ: 9t£5&sft&feUSffic_h i . tj 

C_l o<R<C_h i 

xt^ybL. m^R^yhmttxmijL. & 

fc, G, B«Cttl/CtH«te 

C_l o<G<C_h i 
C_l o<B<C_h i 

[002 1] fgffiMMUS&l 2tt. KONtf. ^-v>/? 

-$m%t'coWfi¥< l z~z>^xi}micom£t®iTbz> 

wmmt&miz, mmm^^xm^mzn 
ix. maxviswf-mmzfrK 

t<7)R. G, B*V>h«&K»tb. 05(4, iStbSiJ 
«IIII»12KfiV^TE»3*liR, G, B^^yhficO 

(i, R, G, B^yHB*)^. jfc*:<7)ffi£^-tB$<0 
H5«WC8l^li, G^yMtWfcfci:* 

[0022] Ranwnam 2t*j^T, r, 
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g, B^^yhfio*^«^^-rsi^fr^w^ai§ 

d<Z)«36jfctt*j|QEl*ifJi:LT 

[0023] ±mc?>m-, m~oymmmza^x\i, 

10 as-r * z t (c i 0 . «^*faaK»«K»*tfi»§*if ! 
fc, asEfi3&«»^ii4»aiaaitff -3 - 1 & awt l 

Met*. 

[0024]®-, m-commmxii. wm^m 

[ 0 0 2 5 ] *3«8^mH«OSIfBg!BT'l±, B 

[0026] *3rafc <£ * &nm\mmt*m=.<rm 

[0027] ^dfi^JBoSiiinffSISU. Mffi^^fi£ 
flIS'Pi: Lxm^hTi>?)V?.1-)l>\LT*A *y<?)Um 

i:S:^ai-r4ii(cBffl±otiis^-5^jiiaffwi5: 

B^^ ^ U fcKfSSitSi»8MHca-3 t . BSim^a 

h 1 vmnim&m&skvz . zmmzn-fhumvc 

^tt**1iiBtitL-C«»Lte«ifttlHBaSfti: LT 
50 !B*^ft*R*«ifciiMiaiM«8«T**. 
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[oo2s] ^m^m^mmmmmmmmm 

t*4. 2 iua&&aff!i£iiift (»jswsiais§) 
fflY.h i s armimfiitY. i otai\ fiiT^ftfr 

Y_lo<Y<Y_hi 10 

o , Hjas»#irc* -> fc»£tt i fcistwsai 

#*aj*-ti. iit, Y_l oAtfY.h iti, CCD 
WS/N^Aj^tf**t««»Tlfii: ±BI«it*ftS 

[0 0 2 93 2 2l4Jna/*5.X-*fflHfcX ; e , .;T* 
4 . -*fflH»* * U 2 2<01M XMftflUB 

i , *i8Hw«ajWfc«raE»^niiar^ * u 1 * 4 . *n 20 

W&B~Clt. *B*8h*7 NT'2 5 6HH£GI**rffi& 
.x*'J£fflv*4fctf>i:1-4. H8fcflna;'*9.x-*fflM 
flU*U2 2fcE«tf4^ffl«ltoW£ji**\ 08 

8 (b) imwj&mm&mztttzmm&z^ix 

»t?*-*flj»«.**y2 2fclis 0 (ft) 

a»62 5 5 (a) <?5fflsiaiM"4. Hs-csstfcWT 
[oo3o]23 immnmx-hi . ftmttugft 30 

2 3 i± , SfiBftfr -3 *C V ^JiiftHflU:*) 1 
t |sj tjiaifc:*fc 4BS*)iit$tt& JBH 
fltxt'J 2 2 J: m*&?b t fcte, WEffilli»2 l 
OJB*<0¥iJSIi#*A*f4. JnS8i»IIR2 3Ttt. 
Jna^^^-^Wfe^^U 2 2fr&R*tBU:i*S5i[ 
***>»$fiKcJttt*4 oa»6 1 «H<olnfiifc*fcS» 

8£7)»N°7>-^fflH^ ; & , J2 2fcieil§fL-6Hm 40 

aaiuB 2 3 * & icera-fifi* 0 -> 0 

«ff««i: l/ttfcfcSfU asai^fctfl-CfcofcS* 
[0031] 24 H5MMHB-C* 0 . M®£»T4£ 
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(dtfrtROMHwitiOs y^7?-aw«, ccd 

[0032] HTts KtiiH«[II»2 5KtJf«JOa<0 

r t e9matf««*ie«t s . m 1 o (i^ai$ijffli0S§ 2 
SMt£*tf-we* 4 . a 1 0 jet? »t* wmmxm- * 
ajeH»i9R2 5u % jnamwwa^. 

*fcolt#*fl**KHU afl^£ffl»4ftllttrt:S£ 

fci/oaart-4. 

[0033 ] 

[#3I*>»*] M3RJB 1 <o«Wtt. CCD (JlttX? k 

#SfcJ:oTttajLfe«*Sr»Wrt-4IHR¥a**L, 

3fcLfcWCs *H}lW»fc»*»«a5ett*J&ft4 j fiSI 

*»5r^fc«>, CCD, 3t^^H4^i:'&(±t^>k1-&, A 

[0034] ii*3S2 <rmm. mm. 1 ^xrafctj^ 

S*ifc±IRfifcTRItt»IB<0irc*4 J: a fcUfcflvC. 

&mzmm mmrnvwckt *4 «{tjia»*ff Jt 

to. Bft£flcfc L-Cft*W«BK^8a* f »^ii4Jiajli!l 
[0035] B*«3 wJKWi. a^fl l ^o%BM^^fcv^ 

3R»&yfc»ck*4KiJ««P*ff'5fcA. M^fttLt 
ftAOfetf fHbm^fi4«aj«!l»&«riBi: =5:4 . 
[0036] iS*I|4 cmm±. 1 J!»S3<0V^ 

fes tok«>iS4<B«* < 3Sa3<i4*aj*ftt2^* 
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S. 

[0 0 3 7]«*3H5^JKBJi. CCDSrHflaR^fcL, 
R8SI*fT3#»fc MTU HiflC!lPfilllM!SlrlTd¥ 

&4. 

[0 0 3 8] lf$JB6tfO^BJ(i^ H^3l5«»:fcV^ 
4. 

[0039] fiM7«D?M % |g$£6«>%9It;:feVi 
ttifEii^flt^^Ta^oftSrffo^gti. frlBW 30 
* >J <7»€£ 0 aK> 1 <OlSkOjBfitt*(c38ft t 

[Ell] 



IttHTl 1-2 84 9 04 
1 0 

*<oefl»Sr»*t*ri:tJ:ors WB±<z>ffl»cJ:4* 
* ft WBHR»1K« L-C£B*$ tfS £ ta^TfSfc * 
4. 

[02] Ul&kftb s K»3C*ttfcStt* ? 
>- bfltoWflteStH"?* S . 

[03] H2tefcvvc, #*yhtfa«*«£*-$-Jt 
3t*fr*««R1» Mifci: S<0M*^f HIT* 4. 

[04 ] ^^<o»ze^ei»]Dkoiim£«ij«esiE 

[05] aaigfeff t . r, g, b 

^ y h ffiOB8& £ S . 

[06] 05fc£UT, frjyhmowckm^i-m 
m&tfmm wife t s Jiwc* s . 
[07] ^mcom^commm^mmmm^w. 

?>--M£mty-t&t:ibcr)ffi!mxbZ> . 

[08 ] ms*^* -*jBiML* * »j ti2»t &a* 

[09] i§$«hMtw^£*-flar&s. 
[010] k . mmyt&mzm-mmnm 
m.immcomm^tmx'h s . 

i-m^vvx. 3-a»3R^ccD, 4 

aw^y*, 7, 12, 2 5-xtmwm. 11—fe 
Ern^y?. 2i-«««!aj*isigB» 22-tm^ 

5^18*^*^ 2 3--lnSaiJHIIKk 2 4-flt 
KHI». 

[02] 
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[03] 



[04] 



RrG.B 



1 z 



CCD 




i — H 




_ — i 




_l_J c, 







tt'Jftfttf 



12 

f 



JMcjii 



[06] 



[05] 



, 03b 9> h|C 




-It A* 



0*95/ Ml 



R*9J>MI > 




'><*> 



1 

4 



CCD 



[07] 



R.Q.B 



A/D 



^25 



ttfltBN 



li 





4/18/05, EAST version: 2.0.1.4 



(8) 



fcBPPl 1-284904 




4/18/05, EAST Version: 2.0.1.4 



